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CHAPTER 3 
 
 
 MATERIALS AND METHODS 3
 
 
3.1 Overview 
In this study, hydrophobic porous polyvinylidene fluoride (PVDF) hollow fiber 
membranes are prepared by wet spinning process. Microporous PVDF membranes are 
also used due to high hydrophobicity, high chemical resistance and reasonable cost of 
materials. In order to prepare hollow fiber membranes with low mass transfer resistance, 
Dimethylacetamide (DMAc) aqueous solution was used as solvent and lithium chloride 
(LiCl) as an additive.  
To study the LiCl loading on PVDF hollow fiber membrane for carbon dioxide 
(CO2) removal, this study started with the preparation of sample solution to created 
hollow fiber membrane via phase inversion method. Figure 3.1 shows the general 
overall process of the experiment.  
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Figure 3-1: The summary of fabrication process of PVDF hollow fiber membrane 
 
3.2 Chemicals 
PVDF polymer pellets, Dimethylacetamide (DMAC) (>99.5%) as the solvent 
were supplied by MERCK. LiCl was used as the additive. Aqueous Dimethylacetamide 
(DMAc) solution was used as the bore fluid and tap water as coagulation bath in the 
spinning process. Methanol (99.9%) and n-hexane (99%) was used as post-treatment for 
the prepared membranes. LiCl, methanol and n-hexane obtained from Faculty of 
Chemical Engineering and Natural Resources Lab, University of Malaysia Pahang. 
 
3.3 Fabrication of PVDF hollow fiber membrane 
The PVDF polymer pellets were dried at 60°C in a vacuum oven for 24 h to 
remove moisture content. The PVDF polymer pellets were weighed and mixed with 
Dimethylacetamide (DMAc) solvent. The spinning dopes were prepared at 60 °C using 
stirring until the solution became homogeneous. The homogeneous polymer solution 
was kept for 24 h at room temperature before spinning. After spinning, the hollow fibers 
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prepared were immersed in the water bath for 3 days to remove the DMAc solvents and 
the additives. Then, in order to minimize the possibility of shrinkage fibers, membranes 
were treated in methanol and n-hexane before dying at room temperature (Yeow et al, 
2005). The solutions compositions are given in 3-1. 
Table 3-1: Spinning dope composition 
Spinning dope D1 D2 D3 
PVDF (wt.%) 17 17 17 
LiCl (wt.%) 0 3 5 
DMAc (wt.%) 83 83 83 
 
 
Table 3-2: Spinning conditions of PVDF hollow fiber membranes. 
Dope extrusion rate (ml/min)  4.50  
Dope extrusion rate (ml/min)  4.0  
External coagulant  Tap water  
Air gap distance (cm)  0.5  
Spinneret o.d./i.d. (mm)  0.5/0.5  
Coagulation temperature (°C)  25  
 
3.4 Characterization of membranes 
Porous surface modified PVDF hollow fiber membranes with different amounts 
of LiCl as an additive were fabricated via the dry-wet spinning process. The fabricated 
membranes were characterized in term of gas permeation, critical water entry pressure 
(CEPw) and water contact angle (Rahbari-Sisakh et al, 2013). 
